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1 Total Maximum Daily Load (TMDL)
2 Support vector regression (SVR)
3 Simulated Annealing
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1 Sequential Dynamic Genetic Algorithm (SDGA)

2 Nonlinear programming (NLP)

3 Non dominated sorting genetic algorithms Il (NSGA-II)
4 Symmetric exponential function (SEF)
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CSmin 05 mg/l
Co | 1 | Mg/l

Input the river’s AcCq 0.5 mg/l
parameters from
Tablel Umnin | 0.07 | m/s

Unax | 1 | mis

Taking into account

(X)in Eq. (2) as Au | 0.01| m/s
water withdrawal
location = 200m Am 1 kg
Use single y Calculate L . .
. With former imilati With this Use simulation |
optimization <—papers method assimi glon paper’s mothed process algorithm <
method capacity
v M, =500kg
Use NLP method > Cs = Cs <
l“Ii :umin
A 4
C,ax = calculate the gradient of Eq. Uy =U; +AU Caleulate o(x.t)
(2) by derivative of this Eq that can YA from Eq (25
become insurmountable r -

. <

ul = umax
(According to maximum
river’s velocity

4

Consider allowable

4Yes:

L R S

in year)
concentration as a
constraint No
Cmaxi Scs v
C,, =Cs tAC, Nobi M, ,, =M, +Am
A 4
Assimilation
Yes—p V. . =M. —, —
capacity is C, < C, © M|+1 M| Am
determined Due to downstream Yes
water demands
v  teeeeeeccc--- it bttty
End h 4
Assimilation
capacity is N -
determined » Plot M, vurses Q, (Fig.5)
M i

End
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Xomx | 4500 m

Input the river’ AX 10 m
s parameters
from Tablel Mmin 10 ton

Mmax | 20 ton
AM 10 | ton
Csn | 05 | mg/l
Csa 1 mg/|

Use assimilation
capacity as water
quality management

Due to Eq. 2, is the sudden
pollution entrance greater than the river’s
assimilation capacity?

tool (Fig. 3)
Acg 0.5 | mg/l
...... Y cccccccccccccccccccccccccccccccssssaaaaaaay
Use multi
. Calculate . .
objective With former o With this Use simulation
AP Dilution N . <
optimization papers method paper’s mothod process algorithm
Flow
method
\ 4 M P = M min
Use NSGA-II optimization c =cC
algorithm > Si Smin <
X i =X min
N 4 c(x,t)=Cy
Minimize C4  from Eq.(10) +
|

Cak:ulateni from Eq.(2)
and Minimize X from Eq.(11

o ) Calculate:ia_ from Eq.(1
as the objective functions i

A\ 4
Consider allowable concentration
as a constraint

=C, +Ac, g =y A

L R L Y Ll
L R L L L L L L L L L T T T Y

<
Cmam -Cs «Yes: Now X I Xi +AX
v
Yes
Dilution Flow is
determined
M, =M; +AM
\ 4 Yes
End =

Dilution Flow is determined (Q,)

Q =q —River bee flow | 0 QWSS X &C, (Figs. 6&7
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Abstract

The occurrence of factors such as decreasing atmospheric precipitation, population growth, and industry progress
has increased the importance of paying attention to the proper quality management of water resources. Pollution
sources are categorized in different aspects. In this research, controllable and uncontrollable pollutant
management is considered. To manage and control the damages caused by each of these types of pollutants, a
certain qualitative tool is employed. Assimilation capacity is suggested when the pollution source is controllable
and dilution flow is the proposed tool of this investigation to uncontrollable pollution management. To analyze
and calculate the above mentioned qualitative tools, the simulation process is used by the analytical solution of
the advection-diffusion equation. The case study considered in this research is an area with specific
characteristics, which has been investigated by many previous types of research. Efficient indices in the
determination of qualitative tools including the mean area of unallowable concentgjioaffected distance

(X) and duration of unallowable pollution concentration contact with the river (T) was calculated in each
simulation process loop. The results demonstrated that 94.1% variation of river-reservoir flow discharge can
change the assimilation capacity up to 99.3%. Moreover, by applying a suitable dilution flow, 10 and 20 tons of
sudden contaminants arrived at the permitted concentrations of 0.5 and 1 mg / | over the river. In this process, the
values of the crucial quality parameters of the rivigr K , T) change up to 96.6%, 92.2% and 53.7%,

respectively.

Keywords: Water quality management, Abrupt pollution control, Assimilation capacity, Dilution flow, a Quality
simulation model.
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